Project RAP (Risk Avoidance Partnership) trained 112 active drug users to become peer health advocates (PHAs). Six months after baseline survey (N bl = 522), 91.6% of PHAs and 56.6% of community drug users adopted the RAP innovation of giving peer intervention, and 59.5% of all participants (N 6m = 367) were exposed to RAP innovation. Sociometric network analysis shows that adoption of and exposure to RAP innovation was associated with proximity to a PHA or a highly active interventionist (HAI), being directly linked to multiple PHAs/HAIs, and being located in a network sector where multiple PHAs/HAIs were clustered. RAP innovation has diffused into the Hartford drug-using community.
INTRODUCTION

Peer intervention models have been theorized from a social ecological perspective as affecting the structural and environmental influences on individual behavior and social interactions
. These models are assumed to be effective because of the likelihood that peers have the greatest access to and can therefore reach those at highest risk within their social networks and communities at the times most critical for prevention messages and materials to be useful Latkin & Knowlton, 2005) . It is also assumed that building the capacity of members of the high-risk or target group to play a leadership role in delivering prevention intervention and promoting health to their peers and community contacts will indeed result in their doing so . Furthermore, it is expected that the messages that indigenous, trained peer interventionists deliver are more effective because of the perceived similarity between the messenger and the recipient, resulting in high levels of trust, believability, and cultural, contextual, and sociolinguistic appropriateness (Rogers, 1995) . The act of social engagement itself is theorized as generating long-term change in both the providers of peer intervention and those to whom providers repeatedly deliver the peer intervention (Friedman et al., 2004; Ramirez-Valles, 2002 Diffusion of Innovation Theory (Rogers, 1995) (individual, network, and community level) , and the interaction among different levels. For example, social learning theory (Bandura, 1977) (Brown, 1991; Minkler, 1989) informed the peer intervention content and process, which included training drug users as peer interventionists, locally known as Peer Health Advocates (PHAs) , to promote health activities at the individual level and group action around harm reduction at the network and community levels (Brown, 1991; Minkler, 1989) . Diffusion theory (Granovetter, 1973; Rogers, 1995) provided a framework for understand the process by which "innovations" like peer intervention delivery and harm reduction practices are accepted, rejected, or transformed by drug users at the social network and community levels. The process of diffusion of the RAP intervention is the focus of this article. (Medley, Kennedy, O'Reilly, & Sweat, 2009) . While some peer intervention models emphasize careful selection of peer opinion leaders (Kelly et al., 1991; Kelly et al., 1992; Kelly et al., 1997) , others leave open the opportunity to become a peer interventionist to any member of the target population who is willing and has the potential to take on the new role (Broadhead, Heckathorn, & Weakhern, 1998; Broadhead et al., 2006; Latkin, 1998; Latkin et al., 2009; Latkin, Forman, Knowlton, & Sherman, 2003; Weeks et al., , 2009a Weeks et al., , 2009 (Latkin, 1998; Latkin et al., 2003) , adding a significant staff-PHA partnered community component based on community empowerment theory to emphasize advocacy action. Content of the training and intervention was modified on the basis of local ethnography (Weeks et al., 2001) and PHA input during the pilot (Weeks et al., 2009b) ; for the purposes of this network analysis we will treat them all as non-PHA potential recipients of the PHAdelivered RAP peer intervention. Weeks et al., , 2009b (Convey, Dickson-Gomez, Weeks, & Li, 2010; Dickson-Gomez, Weeks, Li, & Convey, 2011; Dickson-Gomez et al., 2006; (Weeks et al., 2009b (Weeks et al., 2009b (Weeks et al., 2009b) (Borgatti, Everett, & Freeman, 2002) . based on the original network survey data. Many of these measures were added as personal (node) attributes for network analyses in UCINET or network mapping in Netdraw (Borgatti, 2002 intervention ties reported by all study participants between the two assessment points. (Weeks et al., 2009b) .
is one of the most important theories upon which peer intervention models are based. Diffusion theory assumes that the diffusion of innovation process starts with a few early innovators, and then diffuses to some early adopters in their social network, primarily as a result of peer modeling of the innovation and positive iterative feedback. The innovation is further adopted by more and more individuals in the community, which finally results in a change in general practice, or behavior norm change, in the population. Because the process of diffusion is beyond the individual level, evaluating the efficacy of peer intervention models requires not only demonstrating outcome changes at all levels, but also proving cross-level interactive dynamic processes consistent with diffusion theory. Using a social network approach is one way to demonstrate the diffusion and change process of a network based peer delivered intervention model. We conducted a study called the Risk Avoidance Partnership (RAP) in which we tracked network relationships and dynamics in the course of implementing an innovative peer intervention to measure efficacy of this program to change group behavior. This article uses ego and sociometric network analysis to test the RAP intervention diffusion process and effect based on diffusion theory, in order to illustrate the key processes of social change driven by drug users as community change agents within the networks of their peers.
THE RISK AVOIDANCE PARTNERSHIP (RAP) PROJECT Theoretical Framework of the RAP Intervention The RAP peer intervention model is based on multiple theories that guide understanding of the mechanisms effecting two types of behavior change (adoption of innovative peer intervention delivery and reduction of risk behaviors) among two types of participants (peer interventionists and their network members) at multiple levels
was used to shape intervention content as HIV prevention information and skills were modeled by trusted others who are behaviorally and culturally similar to the recipients. This theory applies to both peer interventionists and their peers at the individual level regarding both risk behavior reduction and adoption of peer intervention delivery. Health promotion and empowerment theory
Selection of Drug Users to Become Peer Health Advocates (PHAs) Numerous peer education intervention models for HIV prevention have been implemented worldwide with various at-risk populations
Constructing the Sociometric Network
Patterns of RAP Innovation Diffusion in the Drug User Social Network
Additive Effect Table 4 shows that the number of ties to active PHAs or highly active interventionists (HAIs) (whether selfreported, peer-reported, or total reported) is generally associated with giving intervention, and that the association patterns for PHAs and contacts are different. For contacts, the level of adopting RAP innovation (giving peer intervention) is generally positively correlated with the number of PHAs or HAIs directly linked with them, regardless whether contacts named PHAs/HAIs or PHAs/HAIs named contacts in the ego networks (Pearson r range from .124 to .211, except total ties with active PHAs, either naming direction). For PHAs, the number of named ties to other PHAs did not affect their level of giving peer intervention except that being named by other PHAs is positively correlated with the total reported ties of giving information. However, number of ties with HAIs, especially being named by HAIs, was highly correlated with PHAs' level of giving peer intervention. Being named by other PHAs or HAIs was also strongly correlated with the level of receiving peer intervention for PHAs, but PHAs naming other PHAs or HAIs did not have this effect. For contacts, however, the number of ties with active PHAs or HAIs, no matter which naming direction, all correlated with the level of exposure to peer intervention.
Proximity to Active PHAs or HAIs Also shown in
DISCUSSION
Strong Evidence of RAP Innovation Diffusion
Results of these analyses support all our hypotheses and demonstrate that the RAP innovation of peer prevention intervention delivery and modeling had clearly diffused from PHAs to their network members and to the broader drug using community. Within only 6 months of their training, more than 90% of trained PHAs had become active in doing their "job" as peer interventionists, and more than two-thirds of all study participants had adopted the peer intervention delivery and modeling innovation. Literature suggests that when 10%-15% or more of a population adopts an innovation that is consistent with a favorable peer norm, innovation diffusion is likely to reach a "critical mass" and will more efficiently be adopted by the rest of the population (Kelly et al., 1991 (Kelly et al., , 1992 ; Valente, 1995 (Weeks et al., 2009b (Convey et al., 2010; Dickson-Gomez et al., 2011; Dickson-Gomez et al., 2006 (Convey et al., 2010) , the development of their prosocial roles, positive social reinforcement from drug users, and other community members, and cognitive dissonance associated with continued risk behavior while engaging in health advocacy (Dickson-Gomez et al., 2011 (Bell, Belli-McQueen, & Haider, 2007; Brewer, Garrett, & Kulasingam, 1999; Brewer & Webster, 2000 
